FK506 induces endothelial dysfunction through attenuation of Akt and ERK1/2 independently of calcineurin inhibition and the caspase pathway.
Calcineurin inhibitors such as cyclosporin A (CsA) and FK506 have been used in solid organ and hematopoietic stem cell transplantations to suppress immune function. However, these immunosuppresants are associated with severe endothelial dysfunction. We investigated whether CsA and FK506 induce endothelial dysfunction using a three-dimensional culture blood vessel model, in which human umbilical vein endothelial cells form and maintain capillary-like tube and lumen structures. We found that FK506, but not CsA, induced breakdown of the tube structures and endothelial cell death. FK506 inhibited calcineurin activity, but FK506-induced tube breakdown and cell death was not suppressed by RNA interference targeting calcineurin Aα. FK506 also induced caspase activation, but caspase inhibition by zVAD(OMe)-fmk failed to suppress FK506-induced tube breakdown and cell death. FK506 induced attenuation of Akt and extracellular-regulated kinase 1/2 (ERK1/2). Furthermore, Akt inhibition by LY294002 or ERK1/2 inhibition by PD98059 induced tube breakdown and cell death. Present results suggest that FK506 induces endothelial dysfunction through attenuation of Akt and ERK1/2 independently of calcineurin inhibition and the caspase pathway.